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Macrophage-Fc-receptor affinity: Role in cellular mediation of antibody
initiated glomerulonephritis. The role of immunoglobulin (Ig) Fc-mac-
rophage cell surface receptor affinity (macrophage Fc-affinity) in deter-
mining the mediation systems responsible for immune glomerular injury
has been studied. Glomerular injury was initiated in rabbits by the
passive administration of immunoglobulin preparations directed against
a "planted" glomerular antigen. The mediation systems inducing injury
initiated by antibody pools of high and low macrophage Fc-affinity were
compared. In this model of glomerulonephritis macrophage Fc-affinity
was the only variable. lgFc-macrophage affinity was quantitated in
fluid-phase and solid-phase assay systems (high affinity pool KA = 7.05
1.11 x iO L/M; low affinity pool KA = 0.79 0.13 X lO L/M).
Comparative antibody binding studies demonstrated that renal injury
occurred with high affinity antibody at kidney-fixed-antibody (KFA)
binding levels significantly below the KFA levels required for glomer-
ular injury with administration of low affinity antibody [KFA's: 25.1
2.1 sg antibody globulin/g kidney cortex (g/g) and 60.5 2.4 tg/g,
respectively, P < 0.01]. Furthermore, antibody with high macrophage
Fc-receptor affinity induced a macrophage-mediated, complement-in-
dependent glomerular injury while antibody with low macrophage
Fc-receptor affinity induced renal injury via complement and neutrophil
dependent mechanisms. IgFc-receptor affinity determined the degree of
macrophage recruitment into glomeruli via immune adherence mecha-
nisms, and therefore is an important determinant of which inflammatory
mediator system is ultimately responsible for antibody-initiated glomer-
ular injury.
The development of glomerular injury in experimental mod-
els of antibody-associated glomerulonephritis is frequently de-
pendent on the recruitment of inflammatory cells into glomeruli
[1—5]. The original studies of the pathogenesis of immune renal
injury demonstrated that heterologous antibody passively de-
posited within glomeruli initiated glomerular complement acti-
vation with neutrophil infiltration and a consequent neutrophil-
dependent injury [1, 2]. The development of renal injury in
other experimental models of antibody-associated glomerulone-
phritis was, in contrast, independent of the complement cas-
cade and characterized by extensive glomerular macrophage
accumulation [3—5]. Both neutrophil and macrophage-depen-
dent lesions require an intact Fc region on deposited immuno-
globulins [4, 6, 7]. The immunoglobulin Fc regions contains two
separate heavy chain sites, one of which is responsible for
activating the complement cascade and another for binding to
specific macrophage cell surface receptors (immune adherence)
following the interaction of the immunoglobulin with its antigen
[8, 9]. The mediation systems responsible for immune renal
injury vary widely between different models of experimental
glomerulonephritis [1—5, 7, 10, 11]. Clearly, a number of mod-
ulating influences exist which determine which inflammatory
mediation systems predominate in an individual model of gb-
merulonephritis. One of the potential differences between var-
ious glomerulonephritides is the affinity of the interaction
between the Fc region of glomerular-bound immunoglobulin
and specific cell-surface Fc receptors of macrophages.
The current study sought to determine the mechanisms of
glomerular injury, and the nature of the inflammatory cell
infiltrate, in experimental glomerubonephritis induced by anti-
bodies with varying macrophage Fc-receptor affinities. Anti-
bodies with different macrophage Pc-receptor affinities were
prepared by raising antibodies to a defined antigen in different
species [12—14]. These studies demonstrate that the degree of
gbomerular macrophage accumulation by immune adherence
mechanisms is proportional to measured macrophage Fc-re-
ceptor affinities. Consequently, antibody with a high macro-
phage Fc-receptor affinity induced glomerular macrophage in-
filtration via immune adherence, independent of a requirement
for activation of the complement cascade. This macrophage-
dependent renal injury occurred with relatively low levels of
glomerular bound immunogbobulin. In contrast, antibodies of
low macrophage Pc-receptor affinity induced minimal macro-
phage recruitment via immune adherence mechanisms. Instead
the renal deposition of relatively large quantities of antibody
with a low macrophage Fc-receptor affinity initiated a comple-
ment-dependent gbomerular neutrophil accumulation eventually
producing a neutrophil-dependent form of renal injury. Thus
macrophage Pc-receptor affinity for an immunoglobulin depos-
ited in the kidney is an important variable in determining which
mediation systems are primarily involved in the production of
gbomerular injury in antibody-associated glomerulonephritis.
Methods
Animals
Male New Zealand White rabbits weighing between 2.0 and
3.5 kg were used throughout this study.
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Immuno globulins
(a) Horse anti-rabbit GBM antibody was prepared by re-
peated immunization of a horse with particulate rabbit renal
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basement membrane in complete Freund's adjuvant (FCA) as
previously described [15].
(b) Rabbit anti-horse-globulin antibody was prepared as pre-
viously [15] by repeated immunization of rabbits with normal
horse gamma-globulin in FCA (Pool A).
(c) Sheep anti-horse-globulin antibody was prepared as pre-
viously [151 by repeated immunization of a sheep with normal
horse gamma-globulin in FCA (Pool B).
(d) Normal horse globulin, normal rabbit globulin and normal
sheep globulin were prepared from pooled normal sera.
A globulin fraction of all sera was prepared by repeated
precipitation in a final concentration of 50% saturated ammo-
nium sulphate. All antisera were decomplemented (56°C for 30
mm) and absorbed with rabbit serum, erythrocytes, white blood
cells and platelets.
Immuno globulin preparations
To further characterize the immunoglobulin preparations
used in these studies all globulin fractions were chromato-
graphed on DEAE Sephadex A-50. A minimum of ten milli-
grams of each of the globulin fractions was fractionated by
anion exchange chromatography [5, 16]. The eluted protein
peaks obtained were described as belonging to an early IgG
peak or a late IgG peak on the basis of these chromatographic
profiles as previously described [5, 15]. Total protein quantities
in the initial globulin fractions, and in the pooled immunoglob-
ulin subfractions, were assessed by the Coomassie blue dye
binding technique [17].
Immunoglobulin binding
In all animals quantitation of antibody binding was performed
using the paired label technique, as previously described [18].
Binding was assessed in separate groups of animals for either
total antibody globulin, early antibody globulin or late antibody
globulin. All binding results are expressed as g of kidney fixed
antibody globulin bound per gram of renal cortex (zg/g: KFA).
Macrophage Fc-receptor affinity
Rabbit peripheral blood mononuclear cells were obtained by
lympho-paque processing (Nyegaard & Co., Oslo, Norway) of
normal rabbit blood. The macrophage subfraction was isolated
as previously [4] from this mononuclear cell population by a
four-hour adherence step. The adherent macrophages were
recovered, washed and resuspended in Hank's balanced salt
solution (BSS) at a final concentration of 2 x 10/ml. These cells
were incubated for 15 minutes at 37°C prior to use in the Fc
receptor affinity assay.
Liquid-phase
The liquid-phase assay was a modification of that described
by Leslie and Cohen [19]. In brief, immunoglobulins after
passage through DEAE Sephadex A-SO were centrifuged at
200,000 g for 90 minutes to remove aggregates over 21S in size.
'251-labelled immunoglobulin (2 g) in I ml BSS containing 1%
ovalbumin (Sigma) was incubated with peripheral blood mac-
rophages (2 x l0') at 22°C for 90 minutes in the presence of
varying quantities of unlabelled immunoglobulin (5 to 200 sg).
The cell-bound ligand was quantified by centrifuging 500 l
quantities of the cell suspension through oil [bis(2-ethylhexyl)-
phthalate : dibutylphthalate; I : 1.1, Eastman, Rochester, New
York, USA] in triplicate and counting the radioactivity of the
cell pellets by gamma-scintillometry [201. The binding affinity of
immunoglobulins for macrophage Fc receptors was determined
by a Scatchard analysis [21] of the ratio of bound IgG:free IgG
against the amount of bound IgG, and expressed as the affinity
constant (KA) in liter/mol. The number of binding sites per cell
was obtained from the Scatchard plot and expressed as sites!
cell.
Solid-phase
The solid-phase assay was performed by coating microtiter
plate wells (Dynatech Labs, Inc., Alexandria, Virginia, USA)
with 100 l of solubilized rabbit glomerular basement mem-
brane [4] in phosphate-buffered saline (PBS) at pH 8.0 at a
concentration of 10 WmI. Wells were incubated for four hours
at room temperature with 50 g horse anti-rabbit GBM anti-
body, washed twice with PBS and then incubated with 100 d of
0.5% bovine serum albumin (BSA) in borate buffered saline
(BBS)-Tween 80 0.05% for one hour at room temperature to
block residual binding sites. Wells were then incubated with 100
d of anti-horse-immunoglobulin antibody in BBS (pH 8.0) at
0.1 g/ml for five hours at 37°C, and then washed twice with
BBS before exposure to IO '251-labelled peripheral blood
mononuclear cells [22]. After a further 30 minutes incubation at
37°C the wells were washed twice in PBS and then dried,
separated and counted. The adherent total mononuclear cell
population per microtiter well was calculated from the specific
activity of the lodinated monocyte population and expressed as
macrophages per well (m/wt; mean SEM for quintuplicate
estimations). Non-immune adherence was assessed in identi-
cally treated wells in which BSA in BBS was substituted for
immunoglobulins. This was subtracted from total mononuclear
cell binding. The resultant cell count, expressed as m/wt, is an
index of immune adherence.
Assessment of glomerular injury
Proteinuria, Rabbits were housed in metabolic cages allowing
collection of the total 24-hour urine samples. At sacrifice
bladder puncture and aspiration was routinely performed to
ensure complete collection. Protein concentration was deter-
mined by the Coomassie blue dye-binding assay [17]. Light
transmission of 541 nm was measured after reaction, with
Bradford's reagent. Values were calculated from a standard
curve derived from bovine serum albumin (Sigma).
Histological assessment. Kidney tissue was fixed in Bouin's
fixative and stained with periodic acid Schiff's (PAS) reagent to
assess light microscopic appearances. Glomerular neutrophil
(PMN) counts were performed on PAS stained sections. A
minimum of 20 equatorially sectioned glomeruli were assessed
per animal and the results expressed as the mean number of
neutrophils per glomerular cross-section (N/gcs). Tissue for
immunofluorescence (IF) was frozen immediately in liquid
nitrogen, then stored at —70°C. Eight micron cryostat sections
were stained with FITC goat anti-rabbit IgG, goat-anti-horse
IgG, goat-anti-sheep lgG and goat-anti-rabbit C3 (Research Plus
Laboratories, Bayonne, New Jersey, USA). Normal kidney
tissues were included as controls.
Quantitation of glomerular macrophages. Glomeruli were
cultured and the number of macrophages present in the out-
growths of individual glomeruli determined [15]. The number of
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macrophages detected after four days in culture was expressed
as the mean from outgrowths of 15 individual glomeruli (mac-
rophages/glomerulus = mig). Macrophage numbers were also
assessed on frozen sections stained with non-specific esterase
[23] and expressed semi-quantitatively as 0 to 4+ staining.
Leucocyte depletion
Leucocyte depletion was achieved using mustine hydrochlo-
ride (Boots, Nottingham, UK) at a dose of 1.75 mg/kg i.v. 36
hours prior to antibody administration [I]. Blood leucocyte
counts were assessed at the time of sacrifice, with all animals
having <200 neutrophils/mm3.
Complement depletion
A purified cobra venom factor (CVF) was prepared from naja
naja venom (Sigma) according to the method of Ballow and
Cochrane [24]. Rabbits received seven intraperitoneal injec-
tions of CVF commencing 72 hours prior to antibody adminis-
tration. Total hemolytic complement (CH50) levels were
determined in the usual way [24] at the time of globulin
administration and at the time of sacrifice. Animals were only
included in experimental groups if the CH50 at both time points
was <5% of normal control values.
In vitro assessment of complement activation
The ability of the antibody immunoglobulins to activate
rabbit complement was assessed in vitro using a modification of
the previously described complement-fixation inhibition test
[25] in which fresh rabbit serum (at a 1: 10 dilution) was
substituted for fresh human serum. These assay results are
expressed as percentage inhibition of maximal hemolysis at a
stated immunoglobulin concentration.
Experimental protocol
Experimental glomerulonephritis was induced by binding a
passively administered immunoglobulin to a "planted" glomer-
ular antigen. All animals therefore received a subnephritogenic
dose (7 g/g kidney) of a horse anti-rabbit-GBM antibody
intravenously. Fifteen hours later an anti-horse-globulin anti-
body was administered intravenously as indicated below, and
animals were sacrificed 24 hours after this second antibody
injection.
A. High Fc-receptor affinity antibody (Pool A)-initiated GN.
1. Normal animals. Rabbit anti-horse-globulin (Pool A) was
administered intravenously over a 0.5 to 7.5 mI/kg dose range
(N 20).
ii. Leucocyte-depleted animals. Animals given mustine hy-
drochloride were given rabbit anti-horse-globulin (Pool A) at a
dose shown in preliminary studies to be nephritogenic in normal
animals (KFA 32.4 4.3 jsg/g; N = 6).
iii. Complement-depleted animals. Animals given CVF re-
ceived rabbit anti-horse-globulin (Pool A) at a dose shown in
preliminary studies to be nephntogenic in normal animals (KFA
32.8 3.6 g/g; N = 6).
B. Low Fc-receptor affinity antibody (Pool B)-initiated GN.
i. Normal animals. A low Fc-receptor affinity antibody pool,
the sheep anti-horse-globulin (Pool B), was administered over a
0.5 to 12.5 mllkg dose range (N = 22).
ii. Leucocyte-depleted animals. Animals given mustine
hydrochloride were given sheep anti-horse-globulin antibody
Table 1. Macrophage lgG Fc-receptor affinities
Number
Antibody N
KA
liter/rn x 106
binding sites
sites/cell x 1O
Soluble-phase assay
—
High Fc affinity
(Pool A) lgG 9 7.05 1.11 3.79 0.35
Low Fc affinity
(Pool B) lgG 9 0.79 0.13 4.15 0.14
In vitro immune
adherence
m/wt x 106:
Antibody N mean SEM
Solid-phase assay
High Fc affinity
(Pool A) lgG 5 8.7 1.4
Low Fc affinity
(Pool B) lgG 5 0.75 0.14
(Pool B) at a dose shown in preliminary studies to be nephrito-
genic in normal animals (KFA 123.0 15.4 g/g; N = 12).
iii. Complement-depleted animals. Animals given CVF re-
ceived sheep anti-horse-globulin (Pool B) at a dose shown in
preliminary studies to be nephritogenic in normal animals (KFA
141.5 12.1 g/g; N = 6).
Statistics
All data are expressed as mean SEM. Comparisons between
group data were assessed for statistical significance using the
analysis of variance. To facilitate the statistical analysis of
kidney fixed antibody (KFA) binding data, KFA results were
collated into 15 to 30 p.g/g kidney groups, and these grouped
data were expressed as the mean SEM [14]. The kidney-fixed
antibody binding level (KFA) threshold for proteinuria was
defined as that level of antibody binding at which the majority of
animals studied developed significant proteinuria.
Results
Macrophage Fc-receptor affinities
Macrophage Fc-receptor affinities for immunoglobulins in
Pool A were significantly greater than those of immunoglobulins
in antibody pool B in soluble phase assays [(KA IgG/early peak:
Pool A = 7.05 1.11 x l0 L/M; Pool B = 0.79 0.13 x iO
L/M; P < 0.01) (KA IgG/late peak: Pool A = 3.44 0.86 X 106
L/M; Pool B = 0.51 0.17 x 106 L/M; P < 0.01)]. The
calculated number of immunoglobulin Fe binding sites per cell
ranged from 2.05 to 5.70 x 10 sites/cell (Table 1). The
solid-phase immune adherence assay indicated similar differ-
ences in Fe-receptor affinities for the antibody immunoglobulins
in the antibody pools (Pool A = 8.7 1.4 X 106 m/wt; Pool B
= 0.75 0.14 m/wt; P < 0.01). Thus in both solid and fluid
phase assay systems the high affinity antibody (Pool A) had
approximately a 10-fold greater affinity for host macrophage
Fe-receptors than antibody globulins in the low affinity anti-
body preparation (Pool B).
Antibody immunoglobulins
The antibody pools studied each contained antibody globulin
in two distinct fractions on anion exchange chromatography
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I B Homologous antibody pool
20 30t 80 100 120 140 160
0-03 M NaCI Fraction no.
gradient
180 Fig. 1. Chromatograms of DEAE separation
ofheterologous (low Fc affinity) and
homologous (high Fc affinity) antibody pools.
Antibody I mg IgG 0.5 mg IgG 0.25 mg LgG 0.10 mg IgG
Pool A 92.6 9.4 68.4 7.2 57,6 5.6 63.8 7.8
Pool B 87.6 5.5 63.4 5.9 62.6 4.5 57.5 5,5
(Fig. 1. In the case of sheep immunoglobulins, the early eluted
IgG is largely IgG2 while the later eluted IgG peak is largely
IgG1, [5]. In the case of rabbit immunoglobulins, the early
eluted peak contains IgG while the later eluted peak contains a
mixture of IgG and IgG1, [15, 26J). To ensure that experimental
groups were optimally matched with respect to glomerular
antibody deposition the binding of total IgG, and early and late
eluted IgG, were assessed for both antibody pools. These
studies demonstrated that the majority of glomerular antibody
deposition represented IgG in the early eluted peak for both
antibody pools (data not shown). All subsequent KFA data are
expressed in terms of total IgG binding only. Antibody globu-
lins directed against the planted antigen were shown equally
capable of in vitro complement activation (Table 2) and to be
retained equally within the circulation for the 24 hours of the
experimental model (Fig. 2).
Antibody binding thresholds for proteinuria
Animals given "planted" antigen (that is, horse anti-rabbit-
GBM antibody) followed by normal globulin fractions had no
significant renal binding of the passively administered sheep or
rabbit globulins and no significant proteinuria (18.1 3.7 mg/24
hr).
Time post-injection, hours
Fig. 2. Relative clearances of equivalent quantities of '251-labelled
sheep-anti-horse globulin (graphed as mean raw counts/100 d whole
blood for N = 3 animals: sø < 10% mean values). At 24 hours there
remained 42.4 2.7% of injected homologous globulin and 44.8 3.2%
of injected heterologous globulin (NS).
Animals receiving high Fc affinity, disease initiating immu-
noglobulins (Pool A) were free of abnormal proteinuria at only
the lowest KFA binding level studied (9.1 1.6 p.glg kidney).
At all higher KFA levels studied (25.1 2.1 tg/g, 35.5 1.1
g/g and 49.5 2.4 pg/g kidney) heavy proteinuria was induced
by the deposited, high Fc-affinity antibody (>485 280 mg/24
hr; Table 3).
Animals receiving low Fc-affinity antibody (Pool B) had no
significant renal injury until relatively high levels of antibody
were bound within glomeruli (>60.5 2.4. g/g; Table 3). Thus
the threshold for glomerular injury was significantly lower in
high Fc-receptor affinity antibody-initiated disease (P < 0.01).
0D280
A Heterologous antibody pool
10 20 30
M Phosphate
buffer
80 100
0-0'3 M NaCI
gradient
120 140 160 180
0D280
Fraction no.
10
00175 M Phosphate
buffer
Table 2. lgG complement activation by antibody: in vitro
complement-fixation inhibition test
Percentage inhibition
IgG complement activation is expressed as percentage inhibition of in
vitro complement fixation.
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0
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Table 3. Glomerular injury medication
KFA Level (pg/lg) Neutrophil
Proteinuria influx
Range mean SEM ,ng124 hrs nllgcs
Macrophage influx Glomerular
C3mug Esterase
I high Fc affinity, homologous antibody (Pool A)
1—15 9.1 1.6 17.4 6.5
16—30 25.1 2.1 485 281
31—45 35.5 1.1 812 232 1.9 1.! 79.9 26.8 ++++ +++
>45 49.4 2.4 782 375 2.2 0.8 87.9 18.7 ++++ +++
II Low Fc affinity, heterologous antibody (Pool B)
1—30 23,5 2.1 20.1 4.2
31—50 40.5 4.7 24.9 7.8 1.7 1.2 7.7 1.7 + +++
51—70 60.5 2.4 641 411
>70 138.6 27.6 843 283 6.4 1.5 17.3 6.6 +/++ +++
Ia high Fc affinity, homologous antibody (Pool A): Leucocyte deplete
31—45 32.4 43 7.1 2.1" 0.2 02b 1.2 0.3" +++
lb High Fc affinity, homologous antibody (Pool A):Complement deplete
31—45 32.8 3.6 522 318 0.2 O.l' 65 l4.3 +++ .
ha Low Fc affinity, heterologous antibody (Pool B): Leucocyte deplete
>70 123 l5 20.0 66b 0.3 0.2" 1.1 0.1"
Jib Low Fc affinity, heterologous antibody (Pool B):Complement deplete
>70 141 l2 35,7 165b 0.5 0.3" 18.1 4.6"
Not significant from control at  0.05b p  0.01 in comparison with control
Fig. 3. Photomicrograph of glomerulus from an animal with neutrophil-dependent acute glomerular injury as a consequence of deposition of
antibody with a low macrophage Fc-receptor affinity.
Mediation of glomerular injury
High Fc-receptor affinity antibody (Pool A)-initiated GN.
Animals receiving nephritogenic doses of high Fc-receptor
affinity antibody had a marked glomerular macrophage infiltrate
with only a minor neutrophil presence (KFA 35.3 1.1 tg/g;
macrophages 79.9 26.8 m/g; neutrophils 1.9 1.1 n/gcs; Fig.
4). Injury was completely prevented by leucocyte depletion (at
KFA 32.4 4.3 tgIg, urinary protein excretion 7.1 2.1 mg/24
4 tb
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r
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Fig. 4. Photomicrograph of glomerulus from an animal with macrophage-dependent acute glomerular injury as a consequence of deposition of
antibody with a high macrophage Fc-receptor affinity.
hr; P < 0.01; cf. leucocyte-replete normal animals). Leucocyte-
dependence of high Fc-affinity antibody-induced disease is
consistent with the previously demonstrated macrophage de-
pendence of this model of glomerulonephritis [4]. This model
demonstrated linear deposition of rabbit C3 along the basement
membrane (2+ to 3+ by immunofluorescence). Complement
depletion prevented this glomerular C3 deposition (and also
reduced neutrophil infiltration to 0.2 0.1 N/gcs) but did not
protect against glomerular monocytic infiltration (macrophages
65.0 14.3 m/g, NS, cf. control) or the development of
proteinuria (521 318 mg/24 hr, NS, cf. control).
Low Fc-receptor affinity antibody (Pool B)-initiated GN.
Animals receiving nephritogenic doses of low Fc-receptor af-
finity antibody (Pool B) had a marked increase in glomerular
neutrophils and a modest glomerular macrophage accumulation
(such as, KFA 138.6 27.6 zg/g: neutrophils 6.4 1.5 N/gcs;
macrophages 17,3 6.6 m/g; Fig. 3). Injury was prevented by
leucocyte depletion of low affinity antibody initiated disease (at
KFA 123 15.4 gJg, urinary protein excretion 20.0 6.6
mg!24 hr, P < 0.01). This model also demonstrated the linear
deposition of rabbit C3 along the glomerular basement mem-
brane by immunofluorescence (2 + to 3 + intensity). Comple-
ment depletion prevented glomerular C3 deposition (that is, no
staining for C3 on immunofluorescence), prevented glomerular
neutrophil accumulation (neutrophils 0.5 0.3 N/gcs; P <0.01)
and significantly attenuated renal injury (urinary protein excre-
tion 35.7 16.5 mg124 hr, P < 0.01).
Thus high Fc-affinity antibody initiated glomerular injury by
directing macrophage accumulation within glomeruli via im-
mune-adherence with only a minor, functionally insignificant
neutrophil presence. In contrast, low Fc-affinity antibodies
initiated a complement-dependent neutrophil infiltration of gb-
meruli with only a minor, functionally unimportant macrophage
presence.
Discussion
The current study was designed to assess the role of macro-
phage Fc-receptor affinity in modulating injury mediation
systems initiated by renal immunoglobulin deposition. The
mediation of gbomerular injury was compared in a model of
glomerulonephritis initiated by the deposition of antibodies with
varying macrophage immunogbobulin Fc-receptor affinities. Re-
cently several factors have been demonstrated to be potential
modifiers of the mediation of immune glomerular injury (includ-
ing cell mediated immunity [27], the quantity of antibody
deposited in gbomeruli [10] and the exact site of antigen-
antibody interaction [91). Thus a passive model of disease was
utilized in which the location, quantity and nature of a "plant-
ed" glomerular antigen was standardized. The site of binding
and the absolute quantities of disease-initiating immunoglob-
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ulins were documented. This model allowed subsequent differ-
ences in the mediation of glomerular injury to be attributed to
characteristics of the Fc region on the deposited immunoglob-
ulins.
These studies demonstrated that both low and high macro-
phage Fe-receptor affinity immunoglobulins were capable of
initiating renal injury when bound to their target antigen within
glomeruli. However, injury occurred at a much lower KFA
binding threshold with high Fc-receptor affinity antibody than
with low Fc-affinity antibodies. In addition, the mechanisms of
injury mediation initiated by bound immunoglobulins were
substantially different for high macrophage Fc-affinity versus
low macrophage Fc-affinity antibodies. High macrophage Fc-
affinity antibody induced complement-independent, macro-
phage-dependent injury while low macrophage Fc-affinity anti-
body induced a complement and neutrophil-dependent form of
renal injury. Thus both the nature of the predominant inflam-
matory cell infiltrate within glomeruli and the mechanisms of
inflammatory cell recruitment into glomeruli differed markedly
with altered Fe-affinity for host macrophage cell-surface recep-
tors. Antibody capable of interacting with macrophage
Fe-receptors with a high affinity was effective at recruiting
macrophages into diseased glomeruli via immune adherence
mechanisms and, as a consequence, initiated macrophage-
dependent injury. Antibody with a low affinity interaction with
macrophage Fe-receptors could not recruit significant numbers
of macrophages into glomeruli via immune adherence. Instead,
renal injury initiated by low Fe-receptor affinity antibody oc-
curred when glomerular complement activation was sufficient
to induce significant glomerular neutrophil infiltration. Neutro-
phils were not effectively recruited into glomeruli via immune
adherence, reflecting their very low Fe receptor affinity in
comparison to macrophages [28—301.
Immunoglobulins are known to have widely varying affinities
for macrophage Fe-receptors in soluble phase assay systems
[12, 13, 19, 20]. Macrophage Fe receptors typically have a
greater affinity for homologous than heterologous immunoglob-
ulins [12, 13]. This was demonstrated in the current study both
with a soluble IgG assay system and in vitro measure of immune
adherence to IgG complexed with the relevant solid-phase
antigen (GBM). It is therefore probable that experimental
models of glomerulonephritis which utilize a heterologous an-
tibody to induce renal injury may exclude any significant
participation of the macrophage receptor-immunoglobulin Fe
immune adherence system. It is also possible that discrepancies
in the mediation of apparently similar experimental models of
glomerulonephritis [4, 9] are due to variations in the relative
abilities of renal bound immunoglobulin Fe regions to initiate
macrophage immune adherence. Clearly as the majority of
homologous immunoglobulins have relatively high maerophage
Fe-receptor affinities [12, 13, 19, 20] it is likely that immune
adherence is an important mechanism of monocyte/macrophage
recruitment into diseased human glomeruli.
Summary
These studies suggest that the affinity of Fe-receptors on host
maerophages for the Fe region of immunoglobulins deposited
within the kidney is an important determinant of which cellular
inflammatory mediator systems are predominantly responsible
for antibody-initiated renal injury in glomerulonephritis. Mac-
rophage Fe-receptor affinity is thus a biologically significant
modifier of immunological renal disease.
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